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Abstract 
Here we report the discovery of the first ternary molybdenum pnictide based 
superconductor K2Mo3As3. Polycrystalline samples were synthesized by the conventional 
solid state reaction method. X-ray diffraction analysis reveals a quasi-one-dimensional 
hexagonal crystal structure with (Mo3As3)
2– linear chains separated by K+ ions, similar as 
previously reported K2Cr3As3, with the space group of P-6m2 (No. 187) and the refined 
lattice parameters a = 10.145(5) Å and c = 4.453(8) Å. Electrical resistivity, magnetic 
susceptibility, and heat capacity measurements exhibit bulk superconductivity with the 
onset Tc at 10.4 K in K2Mo3As3 which is higher than the isostructural Cr-based 
superconductors. Being the same group VIB transition elements and with similar 
structural motifs, these Cr and Mo based superconductors may share some common 
underlying origins for the occurrence of superconductivity and need more investigations 
to uncover the electron pairing within a quasi-one-dimensional chain structure. 
 
  
1. Introduction 
In regardless of the unclear underlying mechanism for the unconventional high-Tc 
superconductivity in cuprates and iron pnictides/chalcogenides, the occurrence of 
superconductivity is strongly related to the existence of some certain structural motifs as 
CuO2 planes or Fe2As2/Fe2Se2 layers in varied crystal structures, which actually has been 
the guidance for searching new superconductors in these materials [1-6]. Back to the 
early 1970’s, there were a large number of molybdenum chalcogenide superconductors 
MxMo6X8 (X = S, Se, or Te) discovered, also known as the Chevrel phases, in which M 
can be diverse metallic elements with x varying from 0 to 4 [7-17]. The basic structural 
motif for these compounds is the Mo6X8 cluster, in which six Mo atoms forms an 
octahedron and eight chalcogenide atoms are connected to the triangular facets from 
outside, and other types of metallic atoms can be inserted between the clusters to 
constitute versatile materials. When the Mo6X8 clusters are linearly connected together 
and condensed into an infinite monodimensional chain structure, a new series of 
compounds M2Mo6X6 were discovered, and some of them are superconducting with 
quasi-one-dimensional (Q1D) features [18-22]. These Chevrel phase superconductors 
were regarded as remarkable high temperature superconductors due to their high Tc and 
high upper critical field and attracted intensive research interests in those years (for 
PbMo6S8, Tc ~ 15 K, Hc2 ~ 60 T) [9, 23]. Some of them exhibit more exotic physical 
phenomena such as the reentrant superconducting phase, the coexistence of 
superconductivity with long-range ferromagnetic order in HoMo6S8, and the unique 
magnetic field induced superconductivity in Eu0.75Sn0.25Mo6S7.2Se0.8 [10, 16]. However, 
the study on these superconductors was almost broken off by the later discovery of high-
Tc cuprates and iron-based superconductors in spite of many fundamental problems are 
still under debate [17]. 
Recently, a novel family of chromium arsenide based Q1D superconductors 
A2Cr3As3 (A = alkali metal) were reported, which shares the same (Cr3As3)
2– chain-like 
structural motif just as the (Mo6X6)
2– [24-27]. These Cr-233 superconductors crystalize in 
a noncentrosymmetric hexagonal structure with Q1D (Cr3As3)
2- linear chains separated 
by alkali metal cations. Strong electron correlations and magnetic fluctuations, highly 
anisotropic upper critical field exceeding the Pauli-pair breaking limit, line nodes in the 
superconducting gap, and Tomonaga-Luttinger liquid behavior were observed by 
different experimental techniques and showed the possibility of unconventional 
superconductivity [24-41]. Spin-triplet electron pairing was proposed in these Cr-233 
superconductors from the beginning but a consensus is still far to be concluded [24-34, 
38, 39]. And lately, superconductivity was also found in the Q1D-type ACr3As3 crystals 
which actually have identical crystal lattice to the Mo-based M2Mo6X6 [18, 42-45]. These 
133-type Cr-based superconductors exhibit similar high upper critical field and strong 
electron correlations within a centrosymmetric lattice, but negative chemical pressure 
effect on Tc from the replacement of alkali metal cations which is opposite to that of the 
Cr-233 superconductors, and more investigations are still ongoing to further understand 
their physical characteristics [24-27, 44, 45].  
As the elements Cr and Mo belong to the same group VIB transition metals with 
similar electronic configuration, a question arising is whether these two families of 
superconductors share some common underlying origins for the occurrence of 
superconductivity. 
In this manuscript, we report the successful synthesis of a Q1D compound 
K2Mo3As3 that has the same crystal structure as the Cr-233 superconductors. This Mo-
233 type K2Mo3As3 shows bulk superconductivity at a higher Tc of 10.4 K, which may 
shed new lights on the understanding of the superconducting orders in these group VIB 
transition metal compounds. 
2. Experimental details 
Polycrystalline K2Mo3As3 samples were synthesized by the conventional solid state 
reaction method in two steps, using elemental K pieces (99%), Mo powder (99.95%) and 
As powder (99.999%) as the starting materials. At first, the mixtures of K, Mo and As 
elements with the atomic ratio of 2.5:3:3 were placed in an alumina crucible, covered by 
an alumina cap and then sealed in an evacuated quartz tube (~ 10–4 Pa). The sealed quartz 
tube was slowly heated to 523 K and kept for 20 h in a muffle furnace, and then cooled 
down to room temperature. After the initial reaction, the mixture of these intermediate 
products could be thoroughly ground into fine powders, which were then pressed into 
small pellets. Secondly, the pellets were placed into an alumina crucible, and sealed into a 
Ta tube with arc welding in argon atmosphere (~ 0.05 MPa). The Ta tube was sealed in an 
evacuated quartz tube, and then it was slowly heated to 1123 K and sintered for 50 h in 
the muffle furnace before cooled down to room temperature by furnace shut-down. The 
preparation procedures were strictly carried out in a glove box filled with high-purity Ar 
gas (O2 and H2O content less than 0.1 ppm) to avoid any possible contamination by 
oxygen or moisture to the samples. Due to the easy volatilization of alkali metals and 
arsenic, to obtain single phase samples with no obvious binary impurities, we did many 
attempts for the optimization of the synthesizing conditions and the ratio of starting 
materials since no ternary chemical phase of alkali metal molybdenum arsenide has ever 
been reported. 
The obtained K2Mo3As3 samples are black in color and extremely reactive in air, 
hence any exposure to air should be avoided when performing measurements on these 
samples. Needle-like tiny crystals are occasionally observed on the as-grown sample 
surface. The crystal structure was characterized at room temperature by powder x-ray 
diffraction (XRD) using a PAN-analytical x-ray diffractometer with Cu-K radiation. The 
sample morphology was characterized with a Phenom scanning electron microscope 
(SEM). The electrical resistivity and heat capacity measurements were performed on a 
Quantum Design physical property measurement system with the standard four-probe 
method and thermal relaxation method, respectively. The dc magnetization was measured 
with a Quantum Design magnetic property measurement system. 
3. Results and discussion 
The crystal structure of K2Mo3As3 is determined by the powder XRD analysis, 
which reveals identical lattice symmetry with that of previously reported Q1D 
noncentrosymmetric K2Cr3As3-type superconductors [24]. In Fig. 1(a) the crystal 
structure is depicted with the schematic M6X8 cluster and the M3X3 chain condensed 
from the cluster. The K2Mo3As3 can be considered as linear hexagonally arranged 
(Mo3As3)
2– chains separated by the K+ alkali cations that act as a charge reservoir. The 
SEM morphology characterizations for the fresh fracture surface of the as-grown sample 
show all needle-like crystal grains and explicitly manifest the Q1D lattice structure, as 
displayed in Fig. 1(b). The XRD analysis was performed on powdered samples and the 
typical diffraction pattern with 2θ from 5o to 90o is shown in Fig. 1(c). All the reflection 
peaks can be well indexed by the hexagonal lattice structure of the space group P-6m2 
(No. 187) with no impurity phase observed, and the refined lattice parameters are a = 
10.145(5) Å and c = 4.453(8) Å. We note that due to the superior ductility for K2Mo3As3 
and the highly orientation of the needle-like crystal grains, the intensity for the diffraction 
peaks is not well refined, hence we have not obtained the detailed atomic coordinates 
from the diffraction data. Comparing with that of the isostructural K2Cr3As3, the crystal 
lattices expand more evidently along c-axis (~ 5.3%) than a-axis (~ 1.6%) due to the 
replacement of transition metals, which is quite different with the replacement of alkali 
metals in the K2Cr3As3 series that mainly alters the a-axis parameter or the inter-chain 
distance [24-27]. This suggests that the Q1D chain structure is dominated by the 
transition metal elements bonded with arsenic, while the inter-chain bonding is much 
weaker. Here we note that the excess using of elemental K in the starting materials is 
important to obtain single-phase sample, otherwise lots of binary impurities would be 
observed in the sintered sample. 
As we measured the low temperature resistivity for K2Mo3As3, superconducting 
transitions were observed in all batches of samples. In Fig. 2(a) we show the temperature 
dependence of electrical resistivity for three typical samples of K2Mo3As3 from 1.8 K to 
300 K under zero fields. The electrical resistivity (T) usually exhibits metallic 
characteristic in the normal state while semiconducting behavior sometimes appears at 
low temperature in some batches of samples. High quality single crystal is necessary to 
clarify the normal state electrical transport characteristics. All samples exhibit 
unambiguous superconducting transitions near the similar onset critical temperature of Tc 
~ 10.4 K with zero resistance appeared at low temperature, and the typical 
superconducting transition width is about 0.3 K as shown in the inset for sample A. The 
Tc in this Q1D type K2Mo3As3 compound remarkably exceeds that of all other previously 
reported Q1D superconductors [18, 20, 21, 24-27, 44-48]. To characterize the upper 
critical field 0Hc2, the electrical resistivity from 2 K to 12 K with temperature sweeping 
was measured for sample A under a constant magnetic field, the fields were varied from 0 
T to 16 T with 1 T interval, and the data are shown in the inset of Fig. 2(b). Upon 
applying magnetic field, Tc shifts to lower temperature sharply at first, and then it 
becomes slowly and the superconducting transition width shows a broadening effect 
similar as Tl2Mo6Se6 [20]. In the normal state, no obvious magnetoresistance effect 
appears. Figure 2(b) represents the temperature dependence of 0Hc2, and the data show a 
slowly increase of the absolute value for the dHc2/dT when temperature decreases. The 
data are fitted with the Ginzburg-Landau formula, Hc2(T) = Hc2(0)(1 - t
2)/(1 + t2), in 
which t = T/Tc. The zero-temperature upper critical field 0Hc2(0) is estimated to be 22.0 
T, which is just above the Pauli paramagnetic limited critical field 0Hp = 1.84Tc = 19.1 T 
[49]. Moreover, the behavior of the dHc2/dT does not exhibit obvious Pauli pair breaking 
effect under the measured fields, which may indicate possible unconventional 
superconductivity in K2Mo3As3. 
To demonstrate the bulk superconductivity in K2Mo3As3, the temperature 
dependence of dc susceptibility and heat capacity were measured and shown in Fig. 3. In 
Fig. 3(a) we show the susceptibility data for the above-mentioned three samples from 2 K 
to 12 K with zero-field-cooling (ZFC) and field-cooling (FC) modes under a stable 
magnetic field of 10 Oe. Both ZFC and FC data show clear diamagnetic superconducting 
transitions below 10.2 K, which is consistent with the electrical resistivity measurements. 
The diamagnetic shielding volume fraction derived from the ZFC data is close to 100% at 
2 K, suggesting the bulk superconductivity in K2Mo3As3. The isothermal magnetization 
measurement at T = 2 K for sample A exhibits typical type-II superconductivity as shown 
in Fig. 3(b). The high-temperature susceptibility (T) follows Curie-Weiss behavior with 
no magnetic order appearing. The temperature dependence of heat capacity for sample A 
is shown as the relationship of Cp/T vs T
2 in Fig. 3(c) with a clear superconducting 
transition. The normal state data are linearly fitted with both electron and phonon 
contributions by Cp/T =  + T
2. From the fitted parameters we get the Sommerfeld 
coefficient  as 13 mJ mol-1 K-2 which indicate much weakened electron correlations than 
Cr-233 superconductors [24-27], and the Debye temperature D as 234 K calculated from 
D = [(12/5)NR
4/]1/3. The temperature dependence of electron contributions for heat 
capacity is normalized as (C - Cph)/(T) vs. T and shown in Fig. 3(d) (where Cph is the 
phonon contribution of T3), which exhibits the characteristic heat capacity jump (C) 
for the superconducting transition. The dimensionless heat capacity jump C/T at Tc is 
about 1.56, which confirms the bulk superconductivity in K2Mo3As3. We note that the 
value of C/T is smaller for sample C, which might be due to possible variation of 
sample stoichiometry that affects the occurrence of superconductivity severely. 
In conclusion, we successfully synthesized a MoAs-based ternary compound 
K2Mo3As3 which has a typical Q1D crystal structure by the conventional solid state 
reaction method. Electrical resistivity, dc magnetization and heat capacity measurements 
revealed the existence of bulk superconductivity in K2Mo3As3 with an onset Tc of 10.4 K. 
This discovery provides the first MoAs-based superconductor and may help to uncover 
more insights into the deep physics of Cr and Mo based Chevrel phases. Note added: The 
isostructural Rb2Mo3As3 and Cs2Mo3As3 were also synthesized with superconductivity 
observed at 10.6 K and 11.5 K respectively. 
Acknowledgements  
The authors are grateful for the financial supports from the National Natural Science 
Foundation of China (No. 11474339 and 11774402), the National Basic Research 
Program of China (973 Program, No. 2016YFA0300301) and the Youth Innovation 
Promotion Association of the Chinese Academy of Sciences. 
 
  
References: 
[1] J.G. Bednorz, K.A. Muller, POSSIBLE HIGH-TC SUPERCONDUCTIVITY IN THE BA-LA-CU-O 
SYSTEM, Zeitschrift Fur Physik B-Condensed Matter, 64 (1986) 189-193. 
[2] M.K. Wu, J.R. Ashburn, C.J. Torng, P.H. Hor, R.L. Meng, L. Gao, Z.J. Huang, Y.Q. Wang, C.W. Chu, 
SUPERCONDUCTIVITY AT 93-K IN A NEW MIXED-PHASE Y-BA-CU-O COMPOUND SYSTEM AT 
AMBIENT PRESSURE, Physical Review Letters, 58 (1987) 908-910. 
[3] Y. Kamihara, T. Watanabe, M. Hirano, H. Hosono, Iron-based layered superconductor La O1-xFx FeAs 
(x=0.05-0.12) with T-c=26 K, Journal of the American Chemical Society, 130 (2008) 3296-+. 
[4] Z.A. Ren, W. Lu, J. Yang, W. Yi, X.L. Shen, Z.C. Li, G.C. Che, X.L. Dong, L.L. Sun, F. Zhou, Z.X. 
Zhao, Superconductivity at 55K in iron-based F-doped layered quaternary compound Sm O(1-x)F(x) FeAs, 
Chinese Physics Letters, 25 (2008) 2215-2216. 
[5] D.C. Johnston, The puzzle of high temperature superconductivity in layered iron pnictides and 
chalcogenides, Advances in Physics, 59 (2010) 803-1061. 
[6] X.F. Lu, N.Z. Wang, G.H. Zhang, X.G. Luo, Z.M. Ma, B. Lei, F.Q. Huang, X.H. Chen, 
Superconductivity in LiFeO2Fe2Se2 with anti-PbO-type spacer layers, Physical Review B, 89 (2014). 
[7] R. Chevrel, M. Sergent, J. Prigent, NEW TERNARY SULFURATED PHASES OF MOLYBDENUM, 
Journal of Solid State Chemistry, 3 (1971) 515-&. 
[8] B.T. Matthias, M. Marezio, H.E. Barz, Corenzwi.E, A.S. Cooper, HIGH-TEMPERATURE 
SUPERCONDUCTORS, FIRST TERNARY-SYSTEM, Science, 175 (1972) 1465-&. 
[9] M. Marezio, P.D. Dernier, J.P. Remeika, E. Corenzwit, B.T. Matthias, SUPERCONDUCTIVITY OF 
TERNARY SULFIDES AND STRUCTURE OF PBMO6S8, Materials Research Bulletin, 8 (1973) 657-
668. 
[10] M. Ishikawa, O. Fischer, DESTRUCTION OF SUPERCONDUCTIVITY BY MAGNETIC-
ORDERING IN HO1.2MO6S8, Solid State Communications, 23 (1977) 37-39. 
[11] D.C. Johnston, R.N. Shelton, J.J. Bugaj, SUPERCONDUCTIVITY, LATTICE 
TRANSFORMATIONS, AND ELECTRONIC INSTABILITIES IN CUXMO3S4, Solid State 
Communications, 21 (1977) 949-953. 
[12] M. Pelizzone, A. Treyvaud, P. Spitzli, O. Fischer, MAGNETIC-SUSCEPTIBILITY OF (RARE 
EARTH) XMO6S8, Journal of Low Temperature Physics, 29 (1977) 453-465. 
[13] M. Sergent, O. Fischer, M. Decroux, C. Perrin, R. Chevrel, STABILIZATION OF MO6S8 BY 
HALOGENS - NEW SUPERCONDUCTING COMPOUNDS - MO6S6BR2, MO6S6I2, Journal of Solid 
State Chemistry, 22 (1977) 87-92. 
[14] J.M. Tarascon, J.V. Waszczak, G.W. Hull, F.J. Disalvo, L.D. Blitzer, SYNTHESIS AND PHYSICAL-
PROPERTIES OF NEW SUPERCONDUCTING CHEVREL PHASES HGXMO6S8, Solid State 
Communications, 47 (1983) 973-979. 
[15] J.M. Tarascon, F.J. Disalvo, D.W. Murphy, G. Hull, J.V. Waszczak, NEW SUPERCONDUCTING 
TERNARY MOLYBDENUM CHALCOGENIDES INMO6SE8,TLMO6S8, AND TLMO6SE8, Physical 
Review B, 29 (1984) 172-180. 
[16] H.W. Meul, ON THE UNUSUAL PHYSICAL-PROPERTIES OF EUROPIUM-BASED 
MOLYBDENUM CHALCOGENIDES AND RELATED CHEVREL COMPOUNDS, Helvetica Physica 
Acta, 59 (1986) 417-489. 
[17] O. Peña, Chevrel phases: Past, present and future, Physica C: Superconductivity and its Applications, 
514 (2015) 95-112. 
[18] J.C. Armici, M. Decroux, O. Fischer, M. Potel, R. Chevrel, M. Sergent, NEW PSEUDO-ONE-
DIMENSIONAL SUPERCONDUCTOR - TL2MO6SE6, Solid State Communications, 33 (1980) 607-611. 
[19] M. Potel, R. Chevrel, M. Sergent, NEW PSEUDO-ONE-DIMENSIONAL METALS - M2MO6SE6 
(M = NA, IN, K, TL), M2MO6S6 (M = K, RB, CS), M2MO6TE6 (M = IN, TL), Journal of Solid State 
Chemistry, 35 (1980) 286-290. 
[20] A.P. Petrović, R. Lortz, G. Santi, M. Decroux, H. Monnard, Ø. Fischer, L. Boeri, O.K. Andersen, J. 
Kortus, D. Salloum, P. Gougeon, M. Potel, Phonon mode spectroscopy, electron-phonon coupling, and the 
metal-insulator transition in quasi-one-dimensionalM2Mo6Se6, Physical Review B, 82 (2010). 
[21] A.P. Petrovic, D. Ansermet, D. Chernyshov, M. Hoesch, D. Salloum, P. Gougeon, M. Potel, L. Boeri, 
C. Panagopoulos, A disorder-enhanced quasi-one-dimensional superconductor, Nature communications, 7 
(2016) 12262. 
[22] S.M. Huang, C.H. Hsu, S.Y. Xu, C.C. Lee, S.Y. Shiau, H. Lin, A. Bansil, Topological superconductor 
in quasi-one-dimensional Tl2−xMo6Se6, Physical Review B, 97 (2018). 
[23] B. Seeber, M. Decroux, O. Fischer, STATUS AND PROSPECTS OF SUPERCONDUCTING 
CHEVREL PHASE WIRES FOR HIGH MAGNETIC-FIELD APPLICATIONS, Physica B, 155 (1989) 
129-135. 
[24] J.K. Bao, J.Y. Liu, C.W. Ma, Z.H. Meng, Z.T. Tang, Y.L. Sun, H.F. Zhai, H. Jiang, H. Bai, C.M. Feng, 
Z.A. Xu, G.H. Cao, Superconductivity in Quasi-One-Dimensional K2Cr3As3 with Significant Electron 
Correlations, Physical Review X, 5 (2015). 
[25] Z.T. Tang, J.K. Bao, Y. Liu, Y.L. Sun, A. Ablimit, H.F. Zhai, H. Jiang, C.M. Feng, Z.A. Xu, G.H. Cao, 
Unconventional superconductivity in quasi-one-dimensionalRb2Cr3As3, Physical Review B, 91 (2015). 
[26] Z.T. Tang, J.K. Bao, Z. Wang, H. Bai, H. Jiang, Y. Liu, H.F. Zhai, C.M. Feng, Z.A. Xu, G.H. Cao, 
Superconductivity in quasi-one-dimensional Cs2Cr3As3 with large interchain distance, Science China 
Materials, 58 (2015) 16-20. 
[27] Q.G. Mu, B.B. Ruan, B.J. Pan, T. Liu, J. Yu, K. Zhao, G.F. Chen, Z.A. Ren, Ion-exchange synthesis 
and superconductivity at 8.6 K of Na2Cr3As3 with quasi-one-dimensional crystal structure, Physical 
Review Materials, 2 (2018). 
[28] D.T. Adroja, A. Bhattacharyya, M. Telling, Y. Feng, M. Smidman, B. Pan, J. Zhao, A.D. Hillier, F.L. 
Pratt, A.M. Strydom, Superconducting ground state of quasi-one-dimensionalK2Cr3As3investigated 
usingμSRmeasurements, Physical Review B, 92 (2015). 
[29] F.F. Balakirev, T. Kong, M. Jaime, R.D. McDonald, C.H. Mielke, A. Gurevich, P.C. Canfield, S.L. 
Bud'ko, Anisotropy reversal of the upper critical field at low temperatures and spin-locked 
superconductivity inK2Cr3As3, Physical Review B, 91 (2015). 
[30] T. Kong, S.L. Bud'ko, P.C. Canfield, AnisotropicHc2, thermodynamic and transport measurements, 
and pressure dependence ofTcinK2Cr3As3single crystals, Physical Review B, 91 (2015). 
[31] G.M. Pang, M. Smidman, W.B. Jiang, J.K. Bao, Z.F. Weng, Y.F. Wang, L. Jiao, J.L. Zhang, G.H. Cao, 
H.Q. Yuan, Evidence for nodal superconductivity in quasi-one-dimensionalK2Cr3As3, Physical Review B, 
91 (2015). 
[32] J. Yang, Z.T. Tang, G.H. Cao, G.Q. Zheng, Ferromagnetic Spin Fluctuation and Unconventional 
Superconductivity in Rb2Cr3As3 Revealed by 75As NMR and NQR, Physical review letters, 115 (2015) 
147002. 
[33] H.Z. Zhi, T. Imai, F.L. Ning, J.K. Bao, G.H. Cao, NMR investigation of the quasi-one-dimensional 
superconductor K(2)Cr(3)As(3), Physical review letters, 114 (2015) 147004. 
[34] G.M. Pang, M. Smidman, W.B. Jiang, Y.G. Shi, J.K. Bao, Z.T. Tang, Z.F. Weng, Y.F. Wang, L. Jiao, 
J.L. Zhang, J.L. Luo, G.H. Cao, H.Q. Yuan, Penetration depth measurements of K2Cr3As3 and 
Rb2Cr3As3, Journal of Magnetism and Magnetic Materials, 400 (2016) 84-87. 
[35] H. Zhi, D. Lee, T. Imai, Z. Tang, Y. Liu, G. Cao, Cs133andAs75NMR investigation of the normal 
metallic state of quasi-one-dimensionalCs2Cr3As3, Physical Review B, 93 (2016). 
[36] D. Adroja, A. Bhattacharyya, M. Smidman, A. Hillier, Y. Feng, B. Pan, J. Zhao, M.R. Lees, A. 
Strydom, P.K. Biswas, Nodal Superconducting Gap Structure in the Quasi-One-Dimensional Cs2Cr3As3 
Investigated Using μSR Measurements, Journal of the Physical Society of Japan, 86 (2017) 044710. 
[37] Z.T. Tang, Y. Liu, J.K. Bao, C.Y. Xi, L. Pi, G.H. Cao, Anisotropic upper critical magnetic fields in 
Rb2Cr3As3 superconductor, Journal of physics. Condensed matter : an Institute of Physics journal, 29 
(2017) 424002. 
[38] M.D. Watson, Y. Feng, C.W. Nicholson, C. Monney, J.M. Riley, H. Iwasawa, K. Refson, V. Sacksteder, 
D.T. Adroja, J. Zhao, M. Hoesch, Multiband One-Dimensional Electronic Structure and Spectroscopic 
Signature of Tomonaga-Luttinger Liquid Behavior in K_{2}Cr_{3}As_{3}, Phys Rev Lett, 118 (2017) 
097002. 
[39] H. Zuo, J.K. Bao, Y. Liu, J. Wang, Z. Jin, Z. Xia, L. Li, Z. Xu, J. Kang, Z. Zhu, G.H. Cao, Temperature 
and angular dependence of the upper critical field in K2Cr3As3, Physical Review B, 95 (2017). 
[40] W.L. Zhang, H. Li, D. Xia, H.W. Liu, Y.G. Shi, J.L. Luo, J. Hu, P. Richard, H. Ding, Observation of a 
Raman-active phonon with Fano line shape in the quasi-one-dimensional superconductorK2Cr3As3, 
Physical Review B, 92 (2015). 
[41] K.M. Taddei, Q. Zheng, A.S. Sefat, C. de la Cruz, Coupling of structure to magnetic and 
superconducting orders in quasi-one-dimensional  
K2Cr3As3, Physical Review B, 96 (2017). 
[42] J.K. Bao, L. Li, Z.T. Tang, Y. Liu, Y.K. Li, H. Bai, C.M. Feng, Z.A. Xu, G.H. Cao, Cluster spin-glass 
ground state in quasi-one-dimensionalKCr3As3, Physical Review B, 91 (2015). 
[43] Z.T. Tang, J.K. Bao, Y. Liu, H. Bai, H. Jiang, H.F. Zhai, C.M. Feng, Z.A. Xu, G.H. Cao, Synthesis, 
crystal structure and physical properties of quasi-one-dimensional ACr3As3(A = Rb, Cs), Science China 
Materials, 58 (2015) 543-549. 
[44] T. Liu, Q.G. Mu, B.J. Pan, J. Yu, B.B. Ruan, K. Zhao, G.F. Chen, Z.A. Ren, Superconductivity at 7.3 K 
in the 133-type Cr-based RbCr3As3 single crystals, Epl, 120 (2017). 
[45] Q.G. Mu, B.B. Ruan, B.J. Pan, T. Liu, J. Yu, K. Zhao, G.F. Chen, Z.A. Ren, Superconductivity at 5 K 
in quasi-one-dimensional Cr-based KCr3As3 single crystals, Physical Review B, 96 (2017). 
[46] P. Monceau, J. Peyrard, J. Richard, P. Molinie, SUPERCONDUCTIVITY OF LINEAR 
TRICHALCOGENIDE NBSE3 UNDER PRESSURE, Physical Review Letters, 39 (1977) 161-164. 
[47] K. Andres, F. Wudl, D.B. McWhan, G.A. Thomas, D. Nalewajek, A.L. Stevens, Observation of the 
Meissner Effect in an Organic Superconductor, Physical review letters, 45 (1980) 1449-1452. 
[48] M. Greenblatt, W.H. McCarroll, R. Neifeld, M. Croft, J.V. Waszczak, QUASI TWO-DIMENSIONAL 
ELECTRONIC-PROPERTIES OF THE LITHIUM MOLYBDENUM BRONZE, LI0.9MO6O17, Solid 
State Communications, 51 (1984) 671-674. 
[49] A.M. Clogston, Upper Limit for the Critical Field in Hard Superconductors, Physical Review Letters, 
9 (1962) 266-267. 
  
Figure captions: 
Fig. 1. (a) The schematic crystal structure for the M6X8 cluster, the M3X3 chain, and the 
K2Mo3As3 lattice. (b) The SEM morphology characterization for the fresh fracture 
surface of the K2Mo3As3 polycrystalline sample. (c) The powder XRD patterns and 
structural refinement for K2Mo3As3. 
 
Fig. 2. (a) The temperature dependence of electrical resistivity for three typical 
polycrystalline K2Mo3As3 samples; and the inset depicts the superconducting transition 
for sample A. (b) The temperature dependence of the derived upper critical field 0Hc2 for 
sample A with GL-fit, and the inset depicts the superconducting transitions for sample A 
under varied magnetic fields up to 16 T. 
 
Fig. 3. (a) The temperature dependence of dc magnetic susceptibility for the three 
samples of K2Mo3As3. (b) The isothermal magnetization curve at 2 K for sample A. (c) 
The low-temperature heat capacity depicted as Cp/T vs T
2 with linear fit for the normal 
state data. (d) The normalized temperature dependence of electron contributions for heat 
capacity (C - Cph)/(T) that shows the superconducting jump. 
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